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Supporting Methods
Details of Pre-Processing Data Corrections
Edge corrections were performed to account for light leakage between neighbouring spectral bands, which occur due to a slight mismatch with the filter edges and pixel positions, noted by the manufacturer. To correct for this, pixels at the edge of the spectral bands were replaced with the average pixel response of their adjacent pixels, representing a simple form of spatial denoising.
Spatial vignetting corrections are typically performed via flat fielding, however, this is not applicable for the current system due to the spectral selectivity of the HSI sensor and narrow spectral range of the illumination light, meaning that the LED light could only be used to correct a limited number of spectral bands on the sensor. Instead, an HSI data cube acquired with a broadband uniform LCD screen in the sample plane was instead preprocessed then normalized to extract a 'vignetting correction' mask image for each spectral band. The correction was applied by multiplying the reconstructed hyperspectral image of each spectral band with the inverse of the 'vignetting correction' mask image for that band. Specular reflection removal was applied to data acquired from highly reflective plastic well plates without the crossed linear polarisers in place via ratiometric thresholding. The specular reflection removal is based on the assumption that specular reflections will skew the intensity ratio of the response within the two spectral bands (12 and 27) that respond maximally to the 660 and 732 nm LED colours. A ratiometric image was produced by S3 dividing the pre-processed image of spectral band 12 with spectral band 27.
The mean and standard deviation of the pixels within the ratiometric images were calculated, and pixels outside the qualitatively determined Z-score value of 1.5 were rejected from subsequent analysis. Note that specular reflections are not present for the in vivo data and that specular reflection removal was therefore not applied to this data set. Figure S4) indicates that the spectral band responding to the reflected light changes from band 13 to band 11, corresponding to a change in wavelength of 6 nm. Given the FWHM of the band response is ~18 nm, the recorded spectral smile is negligible. 
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